Impairment of novelty detection in mice targeted for the Chl1 gene.
A deficit in cell adhesion molecules including the human Chl1 (close homologue of the L1 cell adhesion molecule) gene may cause impairment of cognitive processes. Aberrant connectivity in the CA3 region of the hippocampus has been reported in mice lacking the CHL1 protein after Chl1 gene targeting. Previous studies have observed a deficit in the processing of novel information by CHL1-deficient mice. We investigated deficits in spatial discrimination and object discrimination in three groups of mice--Chl1(+/+), Chl1(+/-) and Chl1(-/-)--performing spatial and object novelty tasks. The results indicated that wild-type mice easily recognized objects that were either "displaced" or "substituted". Chl1(-/-) mice showed severe impairment of the capacity to react to both spatial and non-spatial novelty. Chl1(+/-) mice were severely restricted in their ability to detect spatial changes, but succeeded in novel object discrimination. A dose-dependent sensitivity of the organization of the CA3 layer to the CHL1 protein may explain this result. However, the observations suggest that a dysfunction of parts of the brain other than the hippocampus may be involved in the impairment.